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PART B – TECHNICAL DETAILS 

1 Title of the dissertation Histomorphological pattern, histochemical stain and 

immunoexpression of endometrial biopsies in women with 

abnormal uterine bleeding in tertiary care hospital. 

2 Introduction  

A. Problem statement Abnormal uterine bleeding (AUB) is a menstrual disorder and 

it affects all age groups of women with serious underlying 

pathology.[1] AUB encompasses a wide variety of presentation 

with duration of flow, changes in frequency of menstruation,  

amount of blood loss or intermenstrual bleeding.[2] Endometrial 

hyperplasia is a premalignant lesion for endometrial carcinoma 

and accounts for 6% of cases and 3% of female cancer deaths. 

[1,3] Endometrial carcinoma primarily affects perimenopausal 

and postmenopausal women at a median age of diagnosis of 60 

years old. Endometrial carcinoma is the fourth most common 

cancer in women after breast, colon and lung cancer.[4] 

B. Rationale Special stains like PAS and Alcian blue pH 2.5 helps in 

grading the tumour as benign and malignant. Alcian blue pH 

2.5 is useful in gradation of adenocarcinomas into four 

histological variants. PTEN and P53 are tumour supressor 

genes which help in differentiating endometrial hyperplasia 

and endometrial carcinomas. Decreased PTEN expression 

tends to associate with malignant features of endometrium with 

significant statistical difference of PTEN immunoreactivity 

between groups of normal endometrium, hyperplastic changes 

and carcinoma.[3] 

 



C. Novelty There are very few literatures which show the correlation of  

Histomorphological spectrum, histochemical staining and 

immunoexpression pattern in endometrial lesions. 

D. Expected outcome and 

application 

Outcome:  

1) To study different patterns of  PTEN and P53 in various 

endometrial lesions. 

2)Special stains like PAS and Alcian blue as assisted 

diagnostic tool in various endometrial lesions. 

Application: 

1) Helps for identifying endometrial carcinoma with P53 and 

PTEN as these are required for prognostication and targeted 

therapy. 

2) Special stains like PAS and Alcian blue helps as assisted  

diagnostic tool in a non tertiary care hospital. 

3 Research question(s) Does histochemical staining (PAS and Alcian blue pH 2.5) and 

immunexpression (PTEN and P53) pattern varies in different 

pathological lesions of endometrium? 

4 Research hypothesis (es), if 

any 

Nil 

5 Objectives of the Study: 

A. Primary objective(s) 

B. Secondary 

objective(s) 

A) To study the histomorphological pattern of endometrial 

biopsy with Abnormal uterine bleeding. 

B) 

1. To study histochemical stains (PAS and Alcian blue pH 2.5) 

and immune-expression of p53 and PTEN in various 

endometrial lesions. 

2. To correlate the histochemical staining and 

immunoexpression pattern in various endometrial lesions. 

6 1. Review of literature  



Review of Literature  

 

Abnormal   uterine   bleeding (AUB) describes irregularities in 

the menstrual cycle involving  frequency, regularity, duration, 

and volume of flow outside of pregnancy. Prevalence of  AUB 

in women between menarche and menopause is around 9-14%. 

The reported prevalence of AUB in India is around 17.9%.[2] 

Causes of AUB are Polys, Adenomyosis, Leiomyoma,  

Malignancy and hyperplasia, Coagulopathy, Ovulatory 

dysfunction, Endometrial disorders,  Iatrogenic, Not otherwise 

classified.[5] Rajagopal I et al conducted a study on 167 

patients who presented with AUB, normal cycling 

endometrium was the commonest pattern observed (41.3%). 

Abnormal patterns noted were hyperplasia without atypia 

(20.9%), disordered proliferative pattern (16.1%) and 

endometrial carcinoma (1.7%). Histopathological examination 

of endometrium showed wide spectrum of lesions from normal 

endometrium to malignancy.[5] Bhat R et al conducted a study 

to know about various pathologies which can cause AUB in 

perimenopausal and postmenopausal women and to access the 

distribution of  functional changes and malignant conditions 

causing AUB. Histopathological study was done on specimens 

for therapeutic and diagnostic purposes. The most common 

endometrial pathology was functional endometrial changes, 

and the frequency of malignancy increased with increasing age 

of patients.[6] Study conducted by L Sushila devi et al, 

evaluated the histopathology and histochemistry of 

endometrium in patients with dysfunctional uterine bleeding 

(DUB). In total 50 cases of DUB and another ten matched 

normal subjects were selected. At random endometrial samples 

were selected and studied with H and E, Periodic acid schiff 

and Alcian blue stains (ph 2.5).  The commonest types of 

endometrium in DUB was found to be proliferative and 

secretory endometrium.[7] A study conducted by L Miriam et al 

used special stains like PAS and Alcian blue (ph 2.5) for 



mucopolysaccharides and performed it on normal 

endometrium as well as pathological endometrium. Alcian blue 

(ph 2.5) helped in differentiating benign and malignant lesions 

of endometrium. In benign lesion it did not show cytoplasmic 

staining reaction while in malignant lesion it showed 

cytoplasmic staining reaction. Study also showed that well 

differentiated adenocarcinoma showed a higher number of 

positive cytoplasmic staining by PAS and Alcian blue (ph 2.5) 

as compared to poorly differentiated adenocarcinomas.[8] 

A study conducted by S Soheila et al on normal and neoplastic 

endometrium showed PTEN and p53 expression on normal and 

neoplastic endometrium. PTEN expression was significantly 

higher in cyclical endometrium as compared to atypical 

hyperplasia and endometrioid carcinoma.[3] Stavropoulos A et 

al conducted a study to evaluate the combination and 

individual expression of p53 and phosphatase and tensin 

homolog (PTEN) protein in human endometrial carcinoma. He 

also studied the correlation of these proteins with 

clinicopathological parameters and found a combined 

expression of p53 and PTEN in development of high-grade 

endometrial carcinoma in older patients. Study also indicated  

activation of different molecular pathways in the tumor 

progression between low-grade and high-grade endometrial 

carcinomas.[4]   Salma M et al conducted a study on 

histopathology of endometrial hyperplasia and it was found 

that simple hyperplasia is the most common followed by 

complex hyperplasia. Hyperplasia most commonly seen in 4th 

decade. With application of special stain study showed that 

complex hyperplasia showed variable PAS positivity while 

complex hyperplasia with atypia showed PAS negativity for 

PAS staining.[9] 

IHC markers like P53 and PTEN help in better characterization 

of tumour and determine its clinical behaviour more 

precisely.[10] 

7 2. Methodology  



A. Study design Hospital based cross sectional study. The period of study is 

from January 2021 to June 2022 study. 

B. Study participants 

(human, animals or both) 

Humans. 

    i)Inclusion criteria 

 

 

 

 

 

    ii)Exclusion criteria 

 

 

 

 

 

 

 

 

 

iii)Withdrawal criteria, if any 

(trial-related therapy, follow-

up and documentation are 

terminated prematurely as it 

is indicated to ensure safety 

of the participants) 

 

iv)Rescue criteria, if 

applicable (starting 

symptomatic therapy either 

to control symptoms of 

disease or to overcome lack 

of adequate efficacy of the 

study drug or placebo) 

                                                                    

v)Number of groups to be 

studied, identify groups with 

definition 

i)All endometrial biopsies of abnormal uterine bleeding sent to 

histopathology laboratory, department of Pathology at SDM 

college of medical science and hospital, Dharwad. 

II a. Patients on hormone replacement therapy, patients 

diagnosed with ovarian and cervical tumors, products 

of conception, with coagulopathies. 

II b. Improperly labelled samples, Insufficient biopsy material, 

non-representative biopsy material is excluded. 

Nil 

 

 

 

 

 

 

Nil 

 

 

 

 

 

 

 

 

Nil 

 

C. Sampling  

a. Sampling population 

 

 

 

 

 

 

 

b. Sample size calculation 

 

 

 

 

 

a) All endometrial biopsies sent to histopathology laboratory of 

SDM college of medical sciences and hospital, Dharwad 

obtained from female patients above 25 years will be included 

in the study. 

b) Approximate sample size - 90 cases. 

With previous 2 years statistics, endometrial carcinoma cases 

are 40 and hyperplasia are 75 so for present study we are 



 

 

 

 

 

 

 

 

 

c. Sampling technique 

including 30 cases normal endometrium, 30 hyperplasia and 30 

cases of endometrial carcinoma.  

Biopsy sample is collected in a clean labelled container 

containing 10% buffered formalin and sent to histopathology 

lab with sample requisition form. 

 

PROCESSING: 

 

On receiving, the sample is appropriately labelled with biopsy 

number and gross examination of the biopsy sample done. 

Grossing is conducted, biopsy sample is kept in cassette and 

the  cassette containing biopsy specimen is embedded in 10% 

buffered formalin overnight. After overnight fixation of the 

tissue, tissue is embedded in liquid paraffin wax, liquid 

paraffin wax containing tissue is cooled to form a solid 

paraffin block and microtomy is carried out using  

rotary microtome. Thin sections of about 4-5 microns obtained 

are fixed on a clean glass slide and stained using H&E stain 

under standard protocol. 

 

SPECIAL STAIN:  

PAS and Alcian blue pH2.5 staining will be done as per 

standard protocol. 

Control used for PAS and Alcian Blue is Appendix. 

Interpretation of special stains: The results were evaluated as 

negative (0), slightly positive(+), positive(++), and strongly 

positive(+++). Staining distribution within the cell was  

divided into staining of apical borders of cell only (apical) or 

intracytoplasmic staining (cyt). 

PTEN and P53 IHC: 

For immunohistochemistry 4 µm thick sections are taken on 

positively charged slides. After overnight incubation at 37 ºC 

and deparaffinization with repeated washes of xylene (10 min  

each) followed by rehydration of tissues with graded alcohol is 

done. The slides are then washed with running water (10 min) 



and distilled water (5 min), following which antigen  

retrieval with citrate or EDTA buffer at 95ºC is done and 

cooled at room temperature.  

Peroxide block is carried out for 10 – 15 min and washed in 

Phosphate buffer solution (PBS) for 5 min and incubated with 

primary antibody (rabbit monoclonal antibody) for 45 min.  

Subsequently, tissues were incubated with Poly Excel Target 

Binder for 15 to 20 min and washed with PBS for 5 min. 

Again, incubation is done with Poly Excel Poly H.R.P for 15 to  

20 min, washed with PBS for 5 min and developed with DAB 

Diaminobenzidine) Chromogen for 5-8 min. Sections 

counterstained with hematoxylin after washing with  

running water.   

Interpretation of IHC: 

Positive control for PTEN is prostatic tissue.  

Intensity of PTEN is 0 (Absent)1+(light brown), 2+ (Brown to 

dark brown) 

Positive control for P53 is lymphocytes, fibroblasts or 

endothelial cells. 

Staining pattern of p53 are Normal/Wild type, Complete 

absence, Overexpression,  

Cytoplasmic.  Abnormal/aberrant/mutation type are strongly 

predictive of P53mutation 

 

D. Randomization details 

(for interventional 

studies)- Intervention 

details with 

standardization 

techniques (drugs / 

devices / invasive 

procedures / noninvasive 

procedures / others) 

NIL 

E. Ethical Clearance from 

the Institution’s Ethics 

Committee Obtained? 

(Copy to be Attached) 

Obtained 

F. Study procedure The study samples include specimens received in 

histopathology laboratory from period of January 2021 to June 



2022  study. 

G. Data collection methods 

including settings and 

periodicity 

Demographic, clinical and laboratory data will be extracted 

from electronic medical records SDM College of Medical 

Sciences and Hospital, Dharwad during the period of January 

2021 to June 2022 study. 

H. List of statistical tests to 

be used for data analysis 

Statistical analysis will be performed using statistical package 

of social sciences (SPSS) Version 20 

I. If it’s a Clinical Trial: 

Clinical Trials Registry 

of India or equivalent 

registration number to be 

mentioned 

Not a clinical trial. 

8 3. List risks and benefits of the 

study 

NIL 

Benefits: 

PAS and Alcian blue are cost effective assisted diagnostic tool 

in non-tertiary health care hospitals. 

PTEN and p53 IHC helps in definitive diagnosis and helps in 

assessing prognosis. 
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Proforma 

1. PATIENT DETAILS 

1) BIOPSY NO :                                                             6)RELIGION                        

2) NAME:                                                                                         

3) AGE:                                                                                                           

4)OCCUPATION: 

5) UHID 

2.  PRESENTING COMPLAINTS :  

A. Bleeding                       i)Cyclical / Non cyclical           

                                                       ii)Duration: 

                                                       iii)Amount of blood flow: Heavy/Moderate/Low:  

                                                        iv)Passage of clot:           Yes/No 

                                                        v)Interval b/n 2 cycles 

                                                        vi) Spotting : premenstrual/intermenstrual/postmenstrual. 

                                                         vii)Dysmenorrhoea: Yes/ No 

B. Mass P/A : Yes/No 

C.WDPV: Yes/No 

D. Itching: Yes/No 

E. Others  

3.  MENSTRUAL HISTORY : 

      A. LMP :                                         

      B. Previous cycles :                                                

         C. Past cycles : 

         D. Postmenopausal : 

         E. Age at menopause : 

4. MARITAL HISTORY :   



A. Married life 

B. Number of pregnancies 

          5.TREATMENT HISTORY :  

         A. For present complaints : Yes/No   

 

         6. PAST HISTORY : 

A. Any medications :Yes/No 

B. Any surgeries : Yes/No 

C. Bleeding disorders: Yes/No 

D. DM - Yes/No, HTN- Yes/No, Obesity- Yes/No 

 

7. FAMILY HISTORY : 

 A. Similar complaints : Yes/NO 

 B .Bleeding disorders: Yes/No 

 C. DM - Yes/No, HTN- Yes/No, Obesity- Yes/No 

 

8.Personal History 

A. Diet 

B. Appetite 

C. Sleep 

D. Bowel/Bladder habits 

E. Smoking 

F. Alcohol 

G. Tobacco 

H. H/O contact 

 



9. GENERAL PHYSICAL EXAMINATION: 

 

A. Built Well/moderate/poor 

B. Nourishment Well/moderate/poor 

C. Pallor Well/moderate/poor 

D. Pulse  

E. BP  

F. Others  

 

10. SYSTEMIC EXAMINATION: 

A.  P/A  

B.  P/S  

C.  P/V  

D.  RS  

E.  CVS  

F.  CNS  

 

         11.Clinical Diagnosis 

12. Investigations:    

1. UPT Positive/Negative/Not 

applicable                                    

2.  Hb%  

3. USG  

4. Pap Smear  

5. Previous any 

biopsies 

 

6. Follow up 

biopsies 

 

13. HISTOPATHOLOGY 

A. Specimen 

i) Endometrial biopsy- 

ii)D & C- 



B. Gross- 

i) Quantity-         ml, Adequate /Scant/Inadequate. 

ii) Quality-      

Grey brown linear bits- 

Mucoid material- 

Blood clot- 

Others- 

C. Microscopy- 

i)Tissue: Adequate/Scant/Inadequate 

ii) Architecture: G:S- 

iii) Glands: 

  a. Shape- 

  b. Arrangement 

  c. Epithelium- Single layer/pseudostratified/stratified. 

  1 Nucleus  

Arrangement  

Size  

Shape  

Chromatin  

Nucleoli  

Mitotic figures  

Pleomorphism  

Polarity  

Metaplasia  

C2 Cytoplasm  

Amount  

Colour  

Vacuoles  

Atypical cells  

C3.Atypical cells  

C4.Metastasis  

C5.Lumen secretion  

C6.Lumen 

hemorrhage 

 

iv) Stroma  

Oedema  



 

 

  

  

 

 

 

 

 

14.  Special stain : PAS and Alcian blue Ph 2.5    

Alcian blue - ph 2.5           

 

PAS 

 

     15.IHC 

      P53 

Complete absence  

Wild type: cytoplasmic 

                    Nuclear  

 

Over expression nuclear staining  

PTEN 

Staining of cells   

<10% cells  Negative  

10 to 50% cells Positive  

>50% cells  Strong positive  

Intensity   

0 Absent  

Compact  

Breakdown  

Decidual change  

Mitotic activity  

Villi  

Inflammation  

Atypical cells  

Blood vessels  

Blood clot  

Fibrin  

Hemorrhage  

v.Polyps  

vi.Isthmic glands  

vii.Cervical 

epithelium 

 

viii.Cervical glands  

Apical staining   

Complete cytoplasmic staining   

Negative 0  

Positive 1+  

Strong positive 2+  



1+ Light brown  

2+ Dark brown 

 

16 Final Diagnosis 

Remarks:  

  



 

  



 

  



 


